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The present research work indicates that a combination of cultural practices and appropriate herbicides usually 
gives the most effective weed control. Field experiments were carried out in the years 2015-2016 to the National Institute 
of Research and Development for Potato and Sugar Beet – Brasov, Romania Our aim was to evaluate the efficacy of the 
herbicides metribuzin and metobromuron, applied at different rates, in the pre-emergence condition and to establish yield 
and quality characteristics of Brasovia variety. No phytotoxic symptoms and no differences in crop vigour were observed 
on any plots. From the results obtained it is evident that treatments enhaced the yield. In untreated plots the yield is 
significant lower (27.0 t/ha) than where were applied treatments (66.0 t/ha). Herbicide rates must be adjusted for soil 
texture, percentage of organic matter, soil pH, weed species and potential for soil residue.  
 





Today, potato is the fourth crop of the world 
after wheat, rice and corn.  
In five centuries with great power of 
adaptation potato spread from the heighlands of the 
Andes in all other temperate areas, reaching high 
yields even in tropical climates of Asia [6]. Weed 
control is one of the most important factors for a 
succesful crop production and therefore the 
prevention of weed-crop competition at an early 
stage plays a very important role [4, 5].  
 
 




Many weeds develops faster and deeper their 
root system than the crops. For example, the roots of 
wild oat (Avena fatua) goes to appoximately 2 m 
depth and those of thistles (Cirsium arvense) can 
reach in the first year about 3.5 m, in the second year 
5.5 m and in the third year over 7 m in depth. As a 
results, the weeds consume the water lacking the 
potato plants by this element [1]. 
Regarding the nutrients, weeds are greedy and 
have a greater absorption capacity than the potato 
plants. Thus, thistles (Cirsium arvense) take from the 
soil 138 kg nitrogen, 117 kg potassium and 34 kg 
phosphorus, while a potato crop export from soil 90 
kg nitrogen, 120 kg potassium and 44 kg phosphorus. 
Among the greediest weeds could be included 
thistles (Cirsium arvense), couch grass (Agropyron 
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repens), mustard (Sinapis arvensis) and pigweed 
(Chenopodium album).  
Due to roots plant characteristics, potato 
during vegetation period requires not only good 
humidity and a high degree of aeration, but also 
requires a reduction of the number of maintenance 
work, which can be done with the use of herbicides 
[2, 3]. With high efficacy in controlling grass and 
broadleaf weeds and a good selectivity, the majority 
of Romanian farmers prefer for their potato field to 
apply the herbicide Sencor. 
 
 
2. Material and Method 
 
The research was carried out to the National 
Institute of Research and Development for Potato and 
Sugar Beet – Brasov during 2015 – 2016 on a 
chernozeum soil. 
The field experiments each year were set up in 
random block, 4 replicate plots with 4 rows each with 
20 plants.  
The size of elementary plot was 25.2 m2. 
The research was conducted in the crop of 
Braşovia variety (Romanian potato variety created to 
NIRDPSB Braşov).  
Planting of potatoes was carried out manually 
in 2015, April 27 and in 2016, March, 31at the 
distance  75  x  30  cm,  with  the  obtained  density  
of  about  44.400  plants  per hectare.   
Control measures against late blight 
(Phytophthora infestans) and Colorado beatle were 
done according to the common practices and in 
concordance with the local climatic conditions. 
The predominant weeds were: Chenopodium 
album (Fat hen), Veronica hederifolia (Ivy-leaved 
speedwell), Senecio vulgaris (Birdseed), Viola 
arvensis (Field pansy), Convolvulus arvensis (Field 
bindweed), Galium aparine (Cleavers). 
The treatments were: control (untreated), 
metribuzin at 1.0 kg/ha and 1.2 kg/ha and 
metabromuron at 2.0 L/ha and 3.0 L/ha.  
The trial, all the plots were sprayed in pre-
emergence in April 15, 2015 and in April 27, 2016. 
Herbicides were applied with a knapsack sprayer 
with 10 l capacity (nozzle type TJ 11002). 
The weeds species, growth stages and 
population level were recorded by counting the 
number of individual species in 4 x 0.25 m2 quadrats 
and estimating the % ground cover of each species in 
the untreated plots.  
Visual evaluations of crop injury and weed 
control were made:  May 6, May 25 and June 15, 
2015 and May 17, June 5 and June 21, 2016. 
The efficacy of each treatments was calculated 
using factorial analysis of variance (ANOVA). The 
statistical and rating differences between mean 
values was performed by LSD test. 
Meteorological conditions during the 
experiment are shown in Table 1. 
 
Table 1. Air temperature and rainfalls during the experiment 
 
Year Month  
 May June July August September  
 Air temperature (°C) Average 
2015 15.1 17.3 20.7 19.9 16.7 17.9 
2016 12.4 19.0 19.7 18.4 15.0 16.9 
MMA 13.6 16.5 18.1 17.5 13.6 15.9 
 Amount of rainfall (mm) Total 
2015 44.8 175.6 42.4 22.6 111.0 396.4 
2016 100.4 121.4 28.8 85.8 38.0 374.4 
MMA 82.0 96.7 99.8 76.4 52.5 407.4 
 
 
Meteorological data indicate that the 
precipitation level, as well as temperature had 
increasing trend (Table 1), during period of herbicide 
application and potato vegetation time. In 2015 air 
temperature average was higher with 1.7°C and 
rainfalls have exceeded the multi-annual amount by 
83.1 mm. Lower rainfall levels compared to MMA 
occurred during the growing season in April-August. 
Due to this low volume of rainfall potato planting and 
maintenance from the beginning of the growing 
season were carried out in good conditions. 
In June and September the rainfall rate was 
high (monthly 15 rainy days), exceeding by 81.6% 
and 111.4% respectively the multiannual average. 
At the beginning of the growing season, 
April 2016 was warmer than normal, average 
monthly air temperature exceeding the MMA with 
2.8°C. The amount of rainfall in the month of April 
(98, 4 mm) was almost double compared to MMA. In 
May, the air temperature was reduced by 1.2°C 
compared to the multiannual average, amounting to 
rainfall has exceeded the value of MMA with 22.4%. 
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On the whole, more warm period (on average 
1, 0,3°C) and rainfall amount close to the value of the 
MMA (+ 15.2 mm) was characterized by overlapping 
periods favourable to growth of plants with the rapid 
development of weeds. 
 
3. Results and Discussions 
 
Due to roots plant characteristics, potato  
during vegetation period requires not only good 
humidity and a high degree of aeration, but also 
requires a reduction of the number of maintenance 
work, which can be done with the use of herbicides.  
The critical period for weed removal in 
potatoes was about 4 and 6 weeks after planting. 
Weeds that emerged later were generally 
suppressed by the crop if the canopy cover by 
potatoes was 100% 
 
 
Table 2. Efficiency of treatments in controlling major weed species in potato field - 2015 
 
Treatments Efficacy %* 
Weed species 
CHEAL VIOAR VERHE SENVU GALAP CONAR 
Untreated check 0.00 0.00 0.00 0.00 0.00 0.00 
Sencor 1.0 100.0a 100.0a 91.67ab 90.97a 100.0a 86.67b 
Sencor 1.2 100.0a 100.0a 100.0a 86.24b 100.00a 100.0a 
Proman 2.0 95.0a 90.0b 65.48c 82.83b 93.75a 82.58b 
Proman 3.0 100.0a 100.0a 79.06abc 79.16ab 100.0a 100.0a 
LSD       
Standard deviation       
*Means followed by different letter(s) are significant at 5% level of probability 
 
 
Table 3. Efficiency of treatments in controlling major weed species in potato field - 2016 
 
Treatments Efficacy %* 
Weed species 
CHEAL  VIOAR VERHE SENVU GALAP CONAR 
Untreated check 0.0d 0.0d 0.0d 0.0d 0.0d 0.0d 
Sencor 1.0 100.0a 100.0a 100.0a 100.0a 91.94a 95.57ab 
Sencor 1.2 98.75ab 100.0a 100.0a 100.0a 91.94a 98.21ab 
Proman 2.0 96.58b 100.0a 100.0a 100.0a 89.44ab 94.60ab 
Proman 3.0 99.03ab 100.0a 100.0a 100.0a 94.72a 100.0a 
LSD 2.57 0.00 0.00 0.00 6.59 5.86 
Standard deviation 1.76 0.00 0.00 0.00 4.51 4.01 
*Means followed by different letter(s) are significant at 5% level of probability 
 
 
Mean value of the data indicated that all 
herbicides significantly controlled the weed species 
compared to the weedy check treatment. Sencor 
products provided very good control of the 
predominant broadleaf weeds present in field, 
however greater control was obtained as the rate 
increased. 
Control of Chenopodium album (CHEAL) 
with Sencor products in both years vary between 
100% and 98.75%.  
Control of Veronica hederifolia (VERHE) 
vary between 100% and 91.67%.  
Control of Senecio vulgaris (SENVU) vary 
between 100% and 86.24%.  
Control of Gallium aparine (GALAP) vary 
between 100% and 91.94%. 
Control of Convolvulus arvensis (CONAR) 
vary between 100% and 86.67%.   
Control of Viola arvensis (VIOAR) in both 
years was total, meaning100% (Table 2, Table 3). 
Control of Chenopodium album (CHEAL) 
with Proman products in both years vary between 
100% and 95%.  
Control of Viola arvensis (VIOAR) vary 
between 100% and 90%.  
Control of Veronica hederifolia (VERHE) 
vary between 100% and 65.48%. Control of Senecio 
vulgaris (SENVU) vary between 100% and 79.16%.   
Control of Gallium aparine (GALAP) vary 
between 100% and 89.44%.  
Control of Convolvulus arvensis (CONAR) 
vary between 100% and 82.58% (Table 2, Table 3).   
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In case of sufficient volume of precipitation, 
the pre-emergent herbicides show good efficacy in 
controlling most annual weed species (e.g C.  album, 
G. aparine ). In  addition,  if  there  is  no  
precipitation within  two  weeks  after  the  
application,  the  area  may  be  fully  covered  with 
weeds. From the results obtained it is evident that the 
treatments enhaced the yield.  
As expected, the untreated control, where 
weeds are not controlled along the crop cycle, 
showed the lowest yield in both years (28.9 t/ha in 
2015 and 27.0 t/ha in 2016) and a higher number of 
small tubers. In this field trial, not controlling the 
weeds, leads to a yield reduction ranging from 10.8 
to 38 t/ha, when the lowest and highest yielding 
treatments are compared. In the untreated plots the 
yield is significant lower (average in both years 28.0 
t/ha) than where were applied treatments (47.6 t/ha) 
Statistically similar numbers of large and 
medium sized tubers recorded in all herbicide 
treatments shows that herbicides are a good substitute 
for cultural weed control (Table 4).   
 
Table 4. Large, medium and small tubers per plot influenced by weed in potato (t/ha) 
 
Treatments Small tubers (t/ha) Medium tubers (t/ha) Large tubers(t/ha) Total 
 2015 2016 2015 2016 2015 2016 2015 2016 
Weedy check 4.2 3.8 22.2 20.4 2.5 2.8 28.9 27.0 
Sencor1.0 2.4 3.4 29.5 29.0 6.9 11.2 38.8 43.6 
Sencor1.2 2.0 2.8 30.6 33.9 9.8 29.3 42.4 66.0 
Proman 2.0 1.6 2.6 31.7 33.4 8.5 20.7 41.8 56.7 
Proman 3.0 2.6 3.3 30.1 33.3 9.7 12.3 42.4 48.9 
LSD 2.14 1.17 7.57 3.73 5.72 7.38 6.80 19.7 
Standard 
deviation 
1.48 0.79 5.09 2.54 3.85 5.02 4.57 13.4 
 
No phytotoxic symptoms and no differences in 
crop vigour were observed on any of the plots. Data 
recorded mark out the competition for nutrients, 
water and sunlight between weeds and potatoes.   
 
4. Conclusion   
 
Sencor (active ingredient: metribuzin) applied 
at 1.2 kg/ha dose gave excellent broadleaf weed 
control and the highest marketable potato yields. But 
potato varieties vary in their tolerance to metribuzin; 
generally early maturing and red-skinned varieties 
are susceptible to injury. 
So Proman (active ingredient: metabromuron) 
is certainly a viable alternative. The key is to invest 
in an effective pre-emergence programme to avoid 
the need for a follow-up spray. 
The lower yield reductions obtained in cv. 
Brasovia could be due to its higher competitive 
ability, as it has a dense canopy, with thicker stems 
and larger leaves. 
Herbicide rates must be adjusted for soil 
texture, percentage of organic matter, soil pH, weed 
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